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FIELD: pumping In horizontal wefls. SUBSTANCE: critical rone *fjf^j^ P^f^^ 
The tsoSnTt carried out prior to opening the productive straU. Filter^ ^J^T^ 
string are^ lowered Into the well. filter-tail cavity is closed by MnteL fitar-tail and 
aeveLment string are towered IndMduaJly. Filter-tail la lowered first Profile pipes are tower 
SeTwtth^ fite-talL Upper part of the fitter** Is secured by to pipes. Devdopment 
string first is lowered to the cavity of profile pipes. The pipes are lowered so to form a gap 
between lower end of the devetoprnent string, walls of profile pipes and lirdeL ^ the 
development -ring achieves upper end of the filter- tail. This «Ju 5f5? 

pu^ng in mortar. Then they wait until the mortar gets hard. Then the lintel is broken. EFFECT, 
higher reliability. 2d,4 dwgn 
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Description [Omcane ■3o6percHBH]: 

jfoo6p««He ^ocraH k -naBonon. ^awoo-B-H crpomrm^TBa ocbuuhu. npanoraperreeBBo 
Huoomtfl rop«30BX«ji«aj« yyacnm crsana b npo«yxT«»»M iuiacre. 

vfaaecrtH cnoco6 aaMuwBBaiBW an»B c roiwsoBrwttBW- yuaewoM enwia, BUDO-uuomaa cnyca b 
csBamy » *cnny«rr W » H HOH .onoHHe ofa«m« TpytS npeHB^BrenaBo ne P^^-~»^^^ 
p^weneme saaojioHHoro npocrpaHOTa npWK-raeoro nnacxa or awDKne-arapx . ™*^™"*°™ C 

gt C IXCUOIUfcJO I^eMCHTHpOBOUHOft uy^TU (1). 



OnaaKO paacrfScjrHBe aaxanoHHoro npocrpancrrea npwKTOBHoro nnacxa or wbmcwcpki 



nrnrwrUBMinXCn C HMVf HCnpOnYKTmXIMX XUIBCTOD C HUWWpw a***.**™ " *r - 

^r^^r^^anp^m^. Bender** HenonBono aauenpoM CypoBoro pacrBopa np«mo*4. 
S^*»bA. k»bW»b« 30BM. ocn« » npe«m«0T «m™ «Bep«oc« ynn*™* 

DflKCfML 

9to ycyiy&Bt&mi b cxbbxhkbx, bcspueddk cuaflocsip^flTBpoBaHHfeie nopqjpj. rffc 
nopQtpj. oco6csho, nocne npcMwma qmaJoncM a ynanqnra c eg ctckmc Kanmimmgoi 

Zp^w. pacnonomcBBMX npowyn-BBcro BH-cra flo ero «*P«™- ^LJL^^o 

^^Lb-bbbjb- Mariano*. nepe-pbriBe mnoc™ * sn ^ XI ^ B, ™U l ^ 1 ^?^ (2P 
^H^oropacrLpa, osBflaBBt 3aTBep««B«BBa BtuearBoro pacreopa a paapymeHBe nepeubracB (2). 

cnoco* t*b» Be ofcaK-iHBacr B»w««^ 
™™b, BcneRCTBHe BemwBoro ynaneHB* 6ypceoro pacrapa B3 Hax^Hrax m 

^T^MOBH. *T» ycyry&we^ sennHHWU m-H-cre. aopB*. a b Mec«x TO «ieHBH ee 

noeM^rrc« onacHoc™ ofiBa/nraaraH nopoA. <rro Taxac aaaaaer xa^ccrBo .oonHujra rniacroB. 

Kpoue toto, bb yEa3aBHMX yiacmax creojia ckbbsbbh Be yjjaeroi HaffiieBuunHM oGpaoon 
^cnnyaxanpoHHyB KonoBHy. oco6eaw> b gy&capiamvo'**"'** ™*W*J^J^™^ 
nprrpaTopoe B nopw, npawrcreyrr mnr^noo paax.wrpa^ nn xomnpHe ctchx* nr^orreoro 

BflHHQL 

npyr-vi BtwocrawoM -Mrcnwro cnocoOa BenHtrca <ta«-poBaH™ «c« 
nrueHTHMM pacTBopow. nocrrynaBmaM b ^HJiwrpoByx) amy mn a m i nny npa 



« .^vro** a»rni CTBQTtSL KOTOOWC 3aHOraOT0TCH qpMCHTBblM paCTBOpOU npSL 



o6pa30WBMH nycwr d ocpxHcft ^acrm cToona, Koropwc aanoraOToroi 
HeMCHTrpoBaHHH SKCxmyaTau^OHHoft kojiohhw. 

Htnuo «3o6pr«HH» n™, <B«m» >«W««»e™ paaoCa^e™ >9«W™^V^ " 
Bar^TOTBTOBBMX H npenOTepamnme (SnonipoBaHaa npwx-na»»ro nnacra npieHTBHM pacTOopon npa 
qeMmru pooamni aKcnnyaTaimoHBoik Ko noaHM. 

9Ta Rcnb ffocraracrett toi, tto b omcbuncMOM coooo6e 3 * K * OTHBaHKH CKB * J 
aaanrnm^ «m ocnomcsHft GypamR Bbm» npwn™ro nnacra A o ero B ^^ B ?^ a 
AHnb^-XBOcroanta h aacnnyaxaiffiaBarfl koikwhm nrpcapwTHC nonocTM ^f^ 3 ^^^ 
Sc^eo*. 3a>a^y i^cirrBoix> pacnuopa. o^anae 3 a T «p« e BaHHH np™oro pa^opa m 
paspymeeK nepeMbOTH. b cny«e 3asaiOTBaHiM craanHbi c ir ^ BOCaaT1 ^ 
SS^OM^i^^cnya. b c««Hi«y t-m^pa-XBoeraao.a k »^ TM ^ fl ™^^ 
o^cTB/isayr parent** c nepBonaiwanfibai cnyocou ^Hniyrpa-xBocrroEKKa. npa aroai 
cnycKow ♦H7iwrpa-XB0CTt>BHKa cnycisaxrr npo^antabie Tpy6w. a<m>pbiMH Kpoiiir J^™^ 
SIIwT^^oBfflca nocne ero cnyca. a aicnny aran«iiiy» KonoBHy nepB OHawihao > cnyc*aiOT b nonocrb 
npo^aHi^ Tpy6 c oopaaooaB^ 

npo^wibHboc Tpy6 m nepeMbwuott, 3areM ee flonycwUDT AO BepxHero kohua ^i-Tpa-XBOCTOBaxa nocji 
3aKa^ixR oeueHTHoro pacreopa. 

Kpoue toto, npn BCKpbiTrat b ropiisoHTanbHott «acTH CKBamnbi HcnpoAyKTHBHMX ytiacraoB, n °^ RHH ^ 
Sfa^ T n^^ux apo^an^^ Tpyoaua. K oxo pbl e cnyc^oor aflpoepeueHHo c 

^WlfaTpOM-XBOCTOBVlKOM. 

-3- 
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froTH oe™ A-A Ha ,ar. 1; Ha **r. 3 - npEHUjmwra™. cxewa 3^™«-» 1*Z^^ZT na 
^.mc . nuM boudkboou otopwoMBW A™ HP«w«poBaHWi «cnnyaTanj*>Hno« "»»™"- "» 

Cnocoo ocympcrnwooT aw«^. o*Spa3<«. B npoq=cce oypeHH* ™ BaJ ^» "S^^^ 
npwKiiBBoro nnacra 2. BaonnpyOT Boe Bcco-wcno^e do ycnomn- 6ypeBB« hm, 

koitohhc 6ypHnbHWX rpyC 3 npeRBapurenbHo nep-fropapoBaHHNH ^b^xBocroBHK V c«^Hona« 
BO^HHoa^nMhcc rpyo 3 c noMonmo nepexoRHH*. 5. npo»™« xpytS 6 a ncpeawoBa 7. 

U^*^^* or ^octT «c n ny«ra Bf » B Bo ft aoncHnu 10 («>r. 3). a ™P~W»» 7 
KJiao&Bou U« TKpo&Pbnmonijat KaHan 12. cootftnuomjiB nonocTfc KonoHHbi (SypKnhHbix Tpy6 3 co cxBamHofi 

^an^eBmer»TMeT«3Hpyiotnea nacroH 14. C nouotnuo neHTparopoB 15 o6ecnetnnM«TC« nswrpapoBaHHe 
^KnbTpft-XBOcroiiaca 4 oTHoacrejoBO ctchok cKB&xnHbi L 

nana cgpanum topes irnpwKTHBBbie ywrn o ropnooHTantatA nacmc ro 
mo Ha *Kryp*x 1. 3. 4. to nep^opw*"™* uw^imm 16 ♦nwi^XBOcroBna 4 
17 B3T0T0BJKHHUMM id XBUVKCXX p-opymaeMoro uarcpaana, Hanp na rp , 



wanm. a abh paBO&iraBa iipwniHind toot nnacra or iwipwxTBHra* «* coorBrrrcxByicHqcM 
yuacrse .franyrpa-XKjcToema 4 ycraHaanaBanr Roconmrrcnuibie npo*nnbBMe xpy<>w 18. 

□pouuHMHOB mhakdcth co3fla»T naaneHae. Heo6xoflKMoe flna abmpaiyieHHH npqnonbHbix n# 13 ■ 
npiimaTHH cxenoK Tpy6 6 K CTeraaM ocBajoiHM 1 (4«r. 3). 

B cny^K hcoChwhmocth a^onjmrai npoRyaxinMoa «acxH nnacra ox HcapoAy*™BUoro y^ac-ma, aanpmgp 
BOAcaocaoro npannacr*. <*hp. 3). b ycraBcm. pp* rroro b ♦Hnwpe-xBocroame 4 J^^™*"*** 
npo4™««^ 18. to npB co3A«hhm b cHcreue rBWpaanB^cKaro «aan«m« 9TB rpyCb. To*e 
awnpaiwOTm* no imoTHoro npHxa-WH hx crown > ctodmm obwhbm. o6ecc«HBaH cobiccthd c 
repJerinHpyxrar* nacroS 14 hdojikhjoo yKaaaaiaax ywacrEOB Bcapbrroro ropBaoaranpyr oT«pjrra. 

^^^^a^^-co^rr a KB p^Ba^L^raax^ (na pB cy H Kax He B<*a3aB) b ^ob. 

cxoajKHHy no BX^ra BcpxB^a, ^ c^-^ xpytS 6. B ^^ n ^r^^ 
■Jecre c oaaBanhaEBarenm. upaw^oapfrr oasuTeiB.Hoe fwnpnwufflBC rofe> 13 H inioTHOe "P™*™* 
^£ ^^^^tytTi^^MO^BU 1 («bt. 3). npm »rou repwcTHaBpywvH i»ct* 14 »-r. 2) 
u C aM e umw er MweKHy» repagnpan^n 3arpy<S»«x» qpocrpnifc. u «Wu 

n«i« KoncHBy dypBHUboc rpy6 3 c paaBanMsa.aTencw »WB«w »° """"^^J^ll 71 
«cnnyaT«5«mHy» Konmrny 10 Qht. 3). bhsbb* aonm Horopoft Bxwrr a^rrpb npo4«cn«« tw«6 c 

o6p.30B.BWM tMOOpa 10 WOW 9TBW KOHOOU. CeRHOU 8 B CKBUMI "^^L^IL^^ 

^^-XBO^^aT- ^cnnyaranBOBHO. aonoHm- 10. n P oB 3 B W rr 3«a«Ky oewe.rn.oro P«rrBop- B 
conocTb aKcnnyaTBnHOHHOH KonoHHH 10. nocne iero nonycHaioT ee wutimA aoHtu. A o ynopa b «^»^« b 
oepexonHne 6 (4«r. 4). a nocne 3aTBepneBainoi qeueaTHoro pacroopa paoCyprasajDr o6pa30BtBaq«cfi 
mjrrpH 3Kcnny<rramiOHHoa kojiohhw 10 unmrrayio npofiKy. mapoooa xjianan 9 h ce,vi 0 8. 



B cnyiBC ycraaoMB b ^mibTpc-XDOCTOfBKe 4 HKMCSHbOt sarnymex 17. nocnenBKe paspyinMOT 3aKaHKoa 
pac<orrHoft nopmn mcjiotm M«r. 4). 3arcu nposoawHT ocBoemre canaiaiiHM. 

npennaracaibnl cnoco6 nosBOiwieT Ha««EH0 paaofrnjrrb npony«THBBbiH nnacror Bbtm^egan^x 
BoponyKTHBHUx ropiooHTOB, a xaame ox npHUbncanaiKX K tttuy h nepeueaiaiMnKXca^cBin^ApyTO 

HOipOflyXTHEHbtX yqBCTSOB B roplDOHTaniHO* «iaCTH CH UaUHHH 0C3 qpUeHTHpOBaHHJI 
4aoibTpa-XBDCT0BHKa- UHbU HH1J2 MHH3 
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Claims [Oopuyna H306 peremtH I : 

1 010006 3AKaK^HBaHKH CKBUKBHU. BKJD0ia»m>lft IDQTOinjnO 30H 0C7I0MHCHHH Bbmi« npWKTOBHOTO 

rniacra A o «x> ucxpfeiTHH, cnyc* b ouaumy ^Hrayipa-xBocroB™ m sxcnnyaxiu^xofmoa kohobhi*. 
repocpbrrac iiqjioctw ^anbrpa-XBocTOBBxa nepeubPttofl. 3*x*ny ne**mioro pacreopa. «wbk 
aarecpACBaHiiH upmchthoto pacreopa r paapymcHHc nepeuMura. orniwuomHftc* W <rro b cnynac 
aasaanDaoHH o^uohu c niaao^ihBHM ^wcreo* b nponyKTMwau nnacre, cnycK b amaanray 
toibrpa-xBocroBinca h sKcnnyarax^oHHOft kqjiohhm ocynscreninor paqneraao c ncpBoHawn^ 
^wckoL AnnfaTpa-XBOcrroHOLa, npn orou offHOBpcuniHO co cnycKOM ^nwpa-XBocroBBKa cnycKaiyr 
npotenbHwc rpyow. Koropbooi Kpcmrr eepxmoio iacTt» ^iwbTpa-XDOCTOBHKa nocne ^ cn ^* 
^^ob^» KoncmaVn^^anbao cnyc*a*xr b nonocrt, r*o**m«-x xpy6 c oCpaooBa^ 



sasopa Mcmw hothkm xoHnpu awainyirraqpoHHOft kojiohhw, CTcmtaMH npofrioibHWX Tpyo m nepeubWKOH, 
3xrcu ec cnycaawT ao eepxHero xofma ^Hnwnpa-xBocroBMKa nocnc zaKvaai neuearaoro pacreopa. 

2. Cnoco6 no n.l. crr^waraDiftCH re*. <rro npm Bcxpbn™ b ropsssoBxanbHott wraatBammbt 
HenpoAyKTBBHUX ytiacrxoD oocneome pa3o6m^r or npoAyxrHBi^ npo^KnbHHWH 
TpytiauM. Koropue Ttue cnyacaxyr onHoepeMCKHo c ^HjnvrpoM-] M * 
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(54) WELL COMPLETION METHOD 



(57) Abstract: 

Use- For completion of horizontal wells. The method improves the reliability of isolating 
a producing formation with cement slurry when cementing a production well. Substance 
of invention: The troublesome zone located above the producing formation is isolated 
therefrom Isolation is performed before exposing the producing formation. A liner filter 
is lowered into the production well. The filter inside is sealed off with a stopping device. 
The liner filter and the production casing string are lowered into the well separately. First, 
the liner filter is lowered. At the same time, shaped pipes are lowered into the well They 
are used to secure the top part of the liner filter after its lowering. Initially, the production 
casing string is lowered into the shaped pipes. When lowering these pipes, a clearance is 
formed by the bottom part of the production casing string, the walls of the shaped pipes 
and the stopping device. Thereupon, the flow string is lowered to the top end of the liner 
filter. This operation is performed after pumping in cement slurry. Then, the cement 
slurry is allowed to solidify. Following this, the stopping device is broken. When 
non-producing regions are exposed in the horizontal section of the well they are isolated 
from the producing ones by means of shaped pipes. These pipes are lowered into the well 
at the same time as the liner filter. 1 cl., 4 ill. [illegible] 
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Description: 

The present invention relates to a method for completing the construction of a well 
having a mostly horizontal section whose section passing through a producing formation. 

A method for completing a well whose borehole has a horizontal section is known, which 
method consists in lowering a pre-perforated liner attached to a production casing stnng, 
isolating the casing string-borehole annulus in the production formation zone from the 
above and alternating non-producing formations by use of outside packers, and 
cementing the production casing string above the liner with the use of a cementing collar 

(1). 

However, the isolation of the casing string-borehole annulus in the production formation 
zone from the above and alternating non-producing formations by use of outside packers, 
and the cementing of the production casing string above the liner are not 
reliable— especially in the transition zones between the vertical and horizontal sections ot 
the borehole— because drilling mud is not completely replaced with cement slurry. 
Besides, due to the fact that packers are small in size their sealing surfaces are not able to 
reliably'seal off the cavernous zones when these zones are larger than the area of the 
sealing surfaces of the packer. 

This problem is exacerbated in the event that poorly cemented rock is exposed in the 
course of drilling a well since in such cases rock fall may occur, especially after washing 
the well and removing the colmatation cake from its walls. 

The well completion method which is closest to the proposed one in its substance and in 
the number of coinciding distinctive features consists in isolating the troublesome zones 
above the producing formation prior to its exposure, lowering a liner filter and a 
production casing string into the well, temporarily filling the filter zone of the well with 
sealing agent, sealing off the inside of the liner filter with a stopping device, pumping m 
cement slurry, allowing the cement slurry to solidify and breaking the stopping device 

(2). 

This method does not ensure a reliable isolation of the producing formation from the 
nonproducing ones, either, because of an incomplete removal of the drilling mud from 
the inclined and horizontal sections of the borehole, in which the solid phase of the 
drilling mud precipitates while drilling mud is circulated. This problem is exacerbated by 
an incomplete removal of mud cake, and, besides, the probability of rock fall increases in 
the zones where mud cake is removed, which affects the formation isolation quality, too. 

Besides, it is impossible to properly cement the production casing string in the above 
borehole sections, especially when drilling poorly cemented rock, because the 
centralizers press into this rock, which results in a nonuniform thickness of the cement 
ring wall. 
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Another drawback to the known method is the blocking of part of the producing 
formation with cement slurry supplied to the filter zone of the well when cementing the 
production casing string, which blocking results from the fall and the accumulation of the 
temporary sealing agent in the bottom part of the horizontal section which is quite long 
and also from the formation of voids in the top part of the borehole, which are filled with 
cement slurry in the course of cementing the production casing string. 

The object of the present invention is to improve the reliability of isolation of a producing 
formation from nonproducing ones and to preclude the blocking of a producing formation 
by cement slurry when cementing the production casing string. 

This object is achieved as follows: When using the proposed well completion method 
consisting in isolating the troublesome zones above the producing formation prior to its 
exposure, lowering a liner filter and a production casing string into the well, sealing off 
the inside of the liner filter with a stopping device, pumping in cement slurry, allowing 
the cement slurry to solidify and breaking the stopping device in the event of completing 
a well whose horizontal section passes through a producing formation the liner filter and 
the production casing string are lowered into the well separately with the liner filter being 
lowered first but at the same time as shaped pipes which are used to secure the top part of 
the liner filter after its lowering and the production casing string is initially lowered into 
the shaped pipes so that a clearance is formed by the bottom part of the production casing 
string, the walls of the shaped pipes and the stopping device, whereupon the production 
casing string is lowered to the top end of the liner filter after pumping in cement slurry. 

When non-producing regions are exposed in the horizontal section of the well they are 
isolated from the producing ones by means of shaped pipes which are lowered into the 
well at the same time as the liner filter. 

Fig. 1 shows equipment for lowering a liner filter into the well and installing it therein, 
Fig. 2 is the section A-A in Fig. 1, Fig. 3 shows schematically how the liner filter is 
installed in the well and the initial layout of equipment for cementing a production casing 
string, and Fig. 4 is a schematic diagram illustrating the proposed method for completing 
a well after performing all the operations. 

The proposed method is as follows. Prior to exposing the producing formation 2 (Fig. 1) 
in the course of drilling the well 1, all those nonproducing formations above the 
producing one, that do not meet the drilling conditions, are isolated, and after the 
producing formation is exposed and the borehole is washed a pre-perforated liner filter 4 
connected to drill string 3 by means of adapter 5, shaped pipes 6 and adapter 7 is lowered 
into the well on the drill string 3. The adapter 5 is fitted with a stopping device which 
consists of seat 8 and ball valve 9 (Fig. 3) and which serves to isolate the inside of the 
liner filter 4 from that of production casing string 10 (Fig. 3), and the adapter 7 is fitted 
with valve 11 serving to shut off channel 12 communicating the inside of the drill string 3 
with the well 1 and serving to fill the drill string 3 with well fluid when lowering the 
equipment into the well. The shaped pipes 6 have longitudinal corrugations 13 (Fig. 1) 
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filled with sealing compound 14. The liner filter 4 is centered in relation to the walls of 
the well 1 by the use of centralizers 15. 

Before drilling nonproducing zones in the horizontal section of the borehole or close to it 
(see Figs. I, 3 and 4), perforations 16 in the liner filter 4 are closed with plugs 17 made of 
a chemically destructible material, for instance, magnesium and additional shaped pipes 
18 are installed in the corresponding section of the liner filter 4 to isolate the producing 
part of the formation from the nonproducing one. 

Once the liner filter 4 reaches the well bottom, the pressure needed to straighten the 
longitudinal corrugations 13 and force the walls of the pipes 6 against those of the well 1 
(Fig. 3) is developed within the shaped pipes by pumping in washing fluid. 

When additional shaped pipes 18 are installed on the liner filter 4 to isolate the producing 
part of a formation from its nonproducing part, for instance, a water-bearing stringer 
(Fig. 3), the hydraulic pressure which is developed in the system also straightens these 
pipes and forces their walls tightly against the well walls thereby isolating the above parts 
of the exposed horizon from each other in combination with sealing compound 14. 

Then, the drill string 3 (Fig. 1) with the adapter 7 is disconnected from the shaped pipes 6 
and li fted out of the well 1 and an expander (not shown in the drawings) is connected to 
the drill string instead, whereupon the drill string is lowered into the well until it enters 
the top part of the shaped pipes 6. By rotating the drill string 3 together with the expander 
the corrugations 13 are finally straightened and the walls of the shaped pipes are tightly 
pressed against the walls of the well 1 (Fig. 3). The sealing compound 14 (Fig. 2) ensures 
a reliable isolation of the casing string-borehole annulus. 

Following this, the drill string 3 with the expander is lifted out of the well and the 
production casing string 10 (Fig. 3) is lowered into the well and the bottom end of the 
casing string 10 enters the shaped pipes 6 with the result that a clearance is formed by 
this end, the seat 8 and the walls of the shaped pipes 6. Then, the ball valve 9 is dropped 
into the well 1; the valve falls onto the seat 8 isolating the inside of the liner filter 4 from 
that of the production casing string 1 0. Cement slurry is pumped into the production 
casing string 10, whereupon the casing string is lowered until its bottom end abuts against 
a neck provided in the adapter 5 (Fig. 4); after the solidification of the cement slurry the 
cement plug formed inside the production casing string 10, as well as the ball valve 9 and 
the seat 8 are broken by drilling them out. 

When temporary plugs 17 have been installed in the liner filter 4, they are broken by 
pumping in a definite quantity of acid (Fig. 4). Thereupon, the well completion 
operations are carried out. 

The proposed method makes it possible to reliably isolate a producing formation from the 
above nonproducing formations and also from other adjacent alternating regions in the 
horizontal section of the well without cementing the liner filter, (drawings) 
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Claims: 

1 A well completion method consisting in isolating the troublesome zones above the 
producing formation prior to its exposure, lowering a liner filter and a production casing 
string into the well, sealing off the inside of the liner filter with a stopping device, 
pumping in cement slurry, allowing the cement slurry to solidify and breaking the 
stopping device wherein in the event of completing a well whose horizontal section 
passes through a producing formation the liner filter and the production casing string are 
lowered into the well separately with the liner filter being lowered first but at the same 
time as shaped pipes which are used to secure the top part of the liner filter after its 
lowering and the production casing string is initially lowered into the shaped pipes so that 
a clearance is formed by the bottom part of the production casing string, the walls of the 
shaped pipes and the stopping device, whereupon the production casing string is lowered 
to the top end of the liner filter after pumping in cement slurry. 

2 The method according to i. 1, wherein in the event of exposing nonproducing regions 
in the horizontal section of the well these regions are isolated from the producing ones 
with additional shaped pipes which are also lowered into the well at the same time as the 
liner filter. 



Drawings: 
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Fig. J 
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Fig. 2 
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Fig. 3 




transperfect|translations 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 



ATI ANTA 
BOSTON 
BRUSSELS 
CHICAGO 
OAlLAS 
DETROIT 
FRANKFURT 
HOUSTOI i 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
Mf. v* >QPJ 
PAR*'- 
PHILADELPHIA 
SAN DlfGC 
SAN FRANCISCO 
SLiTILL 
WASHINGTON DC 



RU20 16345 C1 
RU2039214C1 
RU2056201 C1 
RU2064357 C1 
RU2068940 C1 
RU2068943 C1 
RU2079633 C1 
RU2083798 C1 
RU2091655C1 
RU2095179C1 
RU2105128C1 
RU2108445C1 
RU21444128C1 
SU1041671 A 
SU1051222 A 
SU1086118A 
SU1 158400 A 
SU1212575A 
SU1250637 A1 
SU1 295799 A1 
SU1411434 A1 
SU1 430498 A1 
SU1432190 A1 
SU 1601 330 A1 
SU 001627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001 745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 122) MCKINNE V HOUSTON. TX 77010 TEL 713 650'-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 



Cim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
.In and for the Stato of Texas 

My commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



